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(54) STEERING CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the flow of 
excessive drive currents for a steering shaft motor to 
prevent the overheating of the motor by limiting output 
of a drive motor based on the results of the detection 
on a side where shaft force is small when a deviation in 
shaft force detected by a pair of shaft force detection 
means, respectively, is out of a predetermined scope. 
SOLUTION: When steering a vehicle, steering reaction 
force F1 of a steering reaction force sensor 1 8a on a 
steering travelling wheel 14a side becomes a sufficiently 
large value when compared with steering reaction force 
F2 of a steering reaction force sensor 18b on a steering 
travelling wheel 14b side, if the directional steering 
travelling wheel 14a is in contact with a curb, etc. In this 
case, a deviation in detected values of two steering 
reaction force sensors 18a, 18b is out of a 
predetermined scope in a limiting circuit 27. If this 
condition continues for a fixed period of time, a steering 
control signal corresponding to F2 is output for steering 

reaction force having smaller absolute value of both steering reaction force by making a control 
displacement amount Ms of a steering shaft motor 1 1 equal to F2 so that output torque 
becomes equal in order to prevent the overheating of the steering shaft motor 11. 




LEGAL STATUS 

[Date of request for examination] 29.1 1.2001 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than • 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 



http://www19.ipdl.jpo.go.jp/PA1/result/detail/main/wAAAs3ayUcDA410217988P2... 2003/10/27 



{is>B*mtmtr (jp) 02) & 4f |^ & # (a) <ii>*MFtfM&iw* 

#W^F10-217988 



(43) B ¥^10^ (1998) 8 /3 18 B 



(51) IntCl. 6 




F I 


B 6 2 D 5/04 




B 6 2 D 5/04 


6/00 




6/00 


// B6 2D 113:00 






119:00 






121:00 




&&mik ffi&mo& i ol (± 6 h) 


(21)fflK#^ 


^¥9 -25425 


(71)tHKA 000003207 


(22)fflgB 


¥j£9¥(1997) 2R 7 B 


S»i&SHTfr N a ^ »r 1 
&£WyiETfth3^BTl#Jft b3^§B& 

(74)f^A #a± s«;n ism (^i«) 



(54) [fg?H<z>=&*M SlfeSlfliSS 



iais§2 7^^(t^„ stjpg[Ei^2 7ii, mmm&iti-t ^-v- 
i8a, i8b -etftw* nyt*Bi»eK^©fliaE^3f3e«sH 




(2) 



¥f?M¥- 10-217988 



-f 6 it m t , 

[^waMaftl&IE] 
[0 0 0 1] 

[«M«>«i-5&«^»l JMe'M" K/uoBJ 

■!U-JCi:-cejieiiS:OK*-a:5tiW6ft!l»fi«»cBBL. w 

[0 0 0 2] 

^"T 6 -9 8 9 3 1) „ Wiffc/^ V KA- 1 2 0 £ 

si 9 fttffcsur&te 121 icuswttt*-^ 122 asastt 

&n-CfcO. SMfctt^e-* l 2 2(dJ;oT^f6$il 2 1 
$r(HlSiHift-r-5 r. i: T-JiiSt^v hVi' 1 2 0 

1 3 2*5lHite^i!($ix5t*sJKtt5fe4ffiCDe=^Vl 3 1 

:«77?ai 3 4 Kiifli LTSafcH 1 3 3z5sejft^ix 
-5, dcot^, i&cJ&Sfti-trV-il- 1 3 7r-^ffi$tt-5te 
Hfc***, fc&Kft-ferV-if-l 2 3^ffii^mS:St-**E^Q: 
ft^*^l 4 4T?»3i^ftfcS«f|i(»*i:-gr*-5J: 5 

(C, te*£#*—^*lW(H]SSl 4 1 \Z£^Xmffc$&*r — ? 

i 3 ofrmWifflfflztiZo 

[0 0 0 3] 

in 3^^icas? LTv^5tfear\ $e>f-rco^- 

/n 2 o «r*«5l,fc»£-»c:tt> gM£S{£*g?g3§ l 4 4 

eo8t3M£*«:S»+fciEjifctt*— *»j»iiiBg i 4 lfrbm. 

tiffin*—? 1 3 0 \zm.Wim i Hrfr\&f) £ tU^ft -5„ ccofc 

mffcn*— 9 1 3 ofcttig^^ggiftm^^^ 



[0 0 04] #3§Bj?te, r co J: 5 fc^JH£A?fc-r'<< # 
£ftfct,CQT-£>*3 , ^<75g#JI4, i|toie«H€— *JC*tLT 

[0 0 0 5] 

at, site^^ai^aro^ai^srt.itc, mmmm<D 

5 J; 3 * &fflffl-rz>m&&m^fkk. — *fco 

EM - * » uj^j m-r z> m ps^a t x. xmm.-r 

[0 0 0 6] lEftftmn®^ ffiW(nfc&ffifi*bm*f 
flo$4Alc»jSt5 ^ ffl^J k tt Z> J: 5 icmm*— 9 

.(D^fi^um-t^bo mtci 9 ,. m®\*:—9\z.T&-k.t£.m 

[0 0 0 7] 

[0008] in;, #H^flg^7i>a>5|gl£$imi=gi« 
[0 0 0 9] ^x^SBAtt, K/na*&<J f* 

9 z k^m^kmc 2 ^fc$4 2 cosie 

^0^^£ti-r5fe«>co^*£^-te-vy-4, RV, ^!673Sr 

[0010] ^ u-^9JBfi, $5lt$4 l 3 &£&m«rt 
&&(Dm^WkkteZ>feffm*—?\ lS:{gx.Tfci9, r 
(OefEtt*— ^ l l irtelttt 1 3 itoPsUcii, fil^te^- 
— ^ 1 1 60[alfi51Wj*i£^ilt!i(c^ LtfiSSi I3?r 



(3) 



10-217988 



tt*fttc^{i£-g:5^&3§i 2 «rRW"Cl^3 0 3fc#t$A 1 
3 cOfSJS^, ^rtt^n,* -f n ^ K 1 5 a , 15b ^a*^ 
16a, 16b ^Lt»$il 4 a , 

i 4 bi<c&*mm£tixisv , tei^tti 3^$A^^]tc:?& 

t, «Ml4a ( 1 4 b<D&ffcfcf££tlZ>mmt 
&oT^5o Kl5a, 15b Ml*. fc&<7)^ 

faigfil 4a, 14 b^Jb^t^tl^-f o 3/ K 1 5 a , 

1 5 btcft^-stLStt* (teKs*) srtftm-rsteftR 

^Jir^lJ- 18a, 18 b riS-t*L-Sft,Sl 9 fttt kixT^ 
«5 0 ^/c, (Elfcttl 3 r<7)tete$4l 3C9^4S£: 

$41 s^^fift^etfe^ifiir^iM 7t^aitSwt 

x\ ttftMt i4a, i4b 0>nteie*a*tt*q-c# 5 0 

[0011] »J»»Clt »*fctt^e-^ 3<OBft»J«IS: 

[ooi2] sf6$4^-^©j^iH]s§2 lfctt, twre^at 

fc*a>IM«a T (atttSMe**^ifctc«ai-s«») 

8a, 1 8 b<Z>«att*F 1, F2£rfc£fc:. F= (F 
1 + F 2 ) /2t It, fe&tt 1 3 fctt^SftfcteftK 

*F^s»t5o aMe«i^~^»j«iH]gS2 lfi. ctL^ 

I^SSS2 3 fc|E#fcR;fi«JM&2 4 £(D«3Mg»Sr 
t> ifc. Wtt&b2<Dmfcffift*Mmi:Tfc<o (1) ^ 

* 3Kffi;fi-r5 0 **5, (l) a;*, Gm ( ± 

[0013] 

Mm = Gm • (a T — F ) ■•• (1) 

?Mffl1s\& 2 6(Cfl 6ftXffiftjRDL»2 2 

*e*ffi*i»3S»2 2«, (Kie*tt*-fevin 7<&»tH* 

*«: fc 4: 1 3 ^f&t^«fSfX 4 It* 

#>-5£^c s CjftaEfi:*xicit«-*-4»Jilii#bx (bfi 

*il 4 a, 14 bSrteHeS-e:5§8^eat*5BSSJ 

p>tett^ffi*S*«i2 2&VS«RffiM9tlHI2 5<E>« 
***«C*<5# . Sftjftfi 14a, 14b cOte*S*^ g 
Mfflffl-MLd tft5«t3fc(Bie*fc^~^ 1 l<afg»»W£ 



(2) siaotiaii, »j»aE«£*Msjc«;i:fctejR 

■WWt^trfittdfc*-^ 1 UcdW-t-So **5, (2) 
[0014] 

Ms=Gs • (9-bX) * (2) 

Sfc, CffiM^— ^IH«IeIK2 6tt. teifctt*— * l l 
wffl*4:*JI»i-5WIRlHll»2 7«rfi|;fcT^S. ^JPS{hIS§ 
2 7 11 <EJieK**JH§2 4^e,**bJh,5<E*6K*ir 
>tl8a, 18b^tBISlFl x F2tcS^5^T. 

gfefrMil 4 a, 14 bov^n^s»^r^^ssbr 
IS. 2o©fiKS^tytl8a, 1 8 b ^ttl^(C 

*\ *ae*ft**tfcw, «i4.ff«iRi«tki 4 a^tra* 

{c^LT^St, SftHMfel 4 a«<otel6K*-fe^ 
1 8 a ^6*fflSixa(EttK>3F 1 4 b 

fiu^te^sAir^i^ i 8 b^e>*fflstuate#es*F 2 
/HSritu^ts^ ^<om. m$fcmi^£— * 1 1 

«CiB^:ftJE«i«aE*s8iEixt1tJt, *S*fc*ft j e— ^ l 1 rinS!?ft 
-f 5^-t^s*>5. tr-e, fWKIlIBS 2 7 2ocd 
tefS^^/ir^f- 18a, 18 b <7>^ffltt(^)iHM^0f^4fi 

1 KD&Jj&fflt&'fZo **tt(C±lB<0«-ett, (2) 
*«:JWl-r*w4:ft<KiJ**tf[*Ms fcF 2 U F2 

teJKtt^— ^ i l offish yu^SrF. 2 tcflix.,.tel ! ett^e 
[0015] ::-c, roj:3ic*j*SH««iew»a! 

MM*flt-fc5tt5i, =*: (2) lc±9»J»«ffi* 

siSHrt-cfctbtf. «ae*i j &"-^Maiig»2 6*»e>tt. 

fc, glttJ$nfcte*6S*F 1 , F 2 (DiBli^gf^^H^ 

[0016] roeffeSJWf^SrSttrej^tt^—^ 1 

1 L % e^&tt 1 3 7!^{£ Lt^fi 14a, 1 

4 b /^te£££*l>5o r^^fpim^l 1 4 a , 14b^g 
fe*{C^i-^^f£^fiftX^te^{ifi?a»^2 2^ 

(2) ^IdS^l/^rKfBW^- — ^ 1 

SJ»#/j:$ix£o tit, 0 = b Xtte-Dfz&f&X-fZ&t 



(4) 



¥fm¥-l 0-217988 



[0017] — ^ RfiVflft 14a, 14b 

mm\3i&2 na^ zcdf i % f 2^^^?>ttsej»es 

*Ffclil6*Tlc*lSfc»J«aTi:3*s#iLbtt % Stjffl 
CO (1) SCS^^ti^-^3(OlMffl, -t-fc 

t, a T^F^^ofc^T-»l6tt^e— ^ 3 CDBif^jdSff 

[0 0 18] roR/j«:±E]SllMe*T-ClM6 
^yK/Ht@tt, «fcjft«ll2<o|gHEftdSiiJ!ni-Sfc* 
IMid t>*JlPi-5. Z-Otzbb. (2) StCfcMtS 

Nil 3^{£I*l!i$*i5 0 teJKtti 3^{£-r3£tet6 
S*FdSii^i-5fcft/ (a) SC^*5«t5Eie»J1W*M 

JftlK'M' hVUl«>jR#i«ca-JcSLfcSISl»*|l 4a, 14 

(c N h> l L(h]^c»K Ltir&]f S l 

4a. 14b (Dmtfcftfc&$£TZ> HMfc^v K/u 

[0 0 19] ^<oj:5icLrt^9J»^«tt*^53a^ 

S*u BrJB*WH6 («lx.ff, 2msec.) {cUfr^n^o 
[0 0 2 0] *i\ ^f^/lOO (JWT, r^-r-x 

fc^ifca (JMe**'tifcte«Si-5«*) . fl*«b (flk 

[0 0 2 1 1 KS10 2C*)^t, ^fg^0(Cxti^-r 
6lfM«0, »$ft^)14a, ubwe^i; 

Fl, F 2^^jx-eti3c^ji*ix5o 

[oo22ii<sio4 -cf* s BE*a**bfcfi*es* 

FltF 2 t©iBa^BfStEHArt^*>a^5^Sr2pJ»f 
t^o CI CO S 1 0 4 -Ctt, ||F1|-|F2||SA£L 

#-fev?-e«fflS*Lfc*attK*F i, F2^v 

^ IttH#-tyf 18 a, 1 8 b<7>m^ffi<ZMltfe& s §l 

<O«ttS:%i*L^:tC0"C*>So S 1 0 4 tC:fc^T . 
S^FUF2i 4>ff2*s0r£tta ArtKi&ixtf ( S 1 
0 4 T* r Y e s j ) . S 1 0 6 fCiftfo 
[0 0 2 3] S106m 

yir^h^^^o d^-f-^ — ft x ItelKRjfcF 1 t F 2 



[0 0 2 4] S< S108m S100MS102 
■CK*»*;h,fc*ttfcffl^-C, mlffi^ (2) 5CKJ:9fH 

[oo25]i<sno -ett, tet£S^ fuf2^ 
fctic, »iett^~^si]»iaK2 i^x.5fc^F 

£ F = (F1+F2) /2t LT«#U S 1 1 2 t* 
(4, S 1 0 0WS 1 0 2X~m&&3itltz&m.t S 1 1 
OX'WiW-lstzF t&hklc^ m&(D (i) sfctcj; «9 (Hlte 

[0 0 2 6] ^ Lt\ S 1 1 4 ^fcl^T, S 1 0 8 T'SI 

1 HCtiiJjIrZkmz. S 1 l 2-CRiPLfcEMEfM 

[0 0 2 7] — *\ S 1 0 4{C:fc^T, ^*£R^lF 1 £ 
F 2 t<Dm^&ffij£1&fflAf[-<DiSi'£'l£te ( S 1 0 4 "C 

tnoj ) , te*e»jiwff-f-co»]ps«ia^i9, s 1 1 6 
[oo28]i<sn 8 m -f >^ y ^ v h*ttfc 

SrS^i-Sffi-Cfc 9 . F 1 4: F 2 £ 0>«3Sas3f 

SttHA^t4ofc«F««FiRi3&s t s zm^tcm^r^, m 

^Mt^t sHT©8^ (Si 18T* Tnoj ) l: 
(2. te#SS^JF 1 4: F 2 fc<0«»& s J^«KHA*i: &o 

sio SKft-efTfcttSiiflt^SlfcJieMWic^So 

[0 0 2 9] ^-f^-^^^V Mitt t # t s £££ 

(S118-C TYesJ ) ia±S 12 0 
9 . fefSS^ F 1 F 2 £ <7)*:# £ (*ft*H» S:it« 

*fi ^^"CfctLfi (snot* r Y e s j ) , WifaM 
(2) aSrUffl 1 5 i i 4 < MflKffitM s 1 1 5 -* 

OtejJgR^F 2{^£t^ (S 1 2 2) 0 *fc, tefSS 
AF2 ^^X'fctLfi (SI 2 0T* TN o J ) . &ftm$m 

(2) ffi 1 5 ^ i 4 < HMfSlM s ^ 5 

(DmifeRjiF 1 (C^^i"5 (S 1 2 4) 0 

[0030] * it, s i 2 6 \zj& <o , eies«o*^ 

[0 0 3 1 ] J^^O^afiS 1 1 0{C^oT, SuieLfc 



(5) 



tfrf&W- 10-217988 



.fcpfC, F 1 t F 2 frbF SI 12f (1) S 

lcj:or(eIgSiJ^ifl:Mm?r^St-r^ 0 L"C, S 1 l 4 
T-fi, S 1 1 2tlrHiS 1 1 4T-5S^$ixfc©]®Sfilfi 
M s DfctetSf&JWf 1 1 (CiiJ^-t- 

s 1 1 2X'mw-istzmm$tmm;Mm\cfccfc 

[0 0 3 2] £t±I&9! LfcS^J£ffiT-fi, teJfcStt*1? 
?<r>mfe*WM\^xh <fc< v rwi^ii^iM, 7-f 

[0 0 3 3] 

± * v ^ t=teie u t v ^ 5 1 mm-r 5 1 

•Mjas/h s v mh0>*«ui£*ics<5^t , mm*:- ? com 



[Blffi0>1BJ|lfc|&9n 

[in 1 ] &&m<DmtemmizfrfrZyWi&£mfflgimi<omf8. 

5-6&K;>3-ir>~t*\ l l -telfcttHr— * (fgifj 
, 13 -te*ett (tet£3M§:) . 14a, 14b 

mmm , is a, i8b-ta£ii)ty 

* (*Mjtftffl*&) . 2 2 1- 

fw»iaig, 2 6-fiieit-?f 

(te)R»J»#a) . 2 7-fMfR|5]gS (fflKUMft) 



[mil 




Mm 



23 



T 




MS 










25 

/ 

















21 



24 



26 1 1 27 



22 



16a -^Szr^ 
JU— 15a 



-13 
j^-12 



^ Ms -^11 




16 b 



C_>-14b 



(6) 



¥ff%¥- 10-217988 



[122] 



(start) 
I 



g,X,T, Fl, F2(Pjg»&* 
S104 _ 1/ 

N O 



S100 
S102 




YES 



S108 



S 116 



*<y>h&t inc. 



NO 



Ms =G s(ff-bl) 



S126 
s 




S118 



NO 



P2-Ms 



(Fl+F2)/2-F [ /S110 

__ S112 



Mm=Gm(aT-F) 



. I , 

( RETURN J 



S124 



Fl— M s 



[HI3] 



120 




133 133 

jm rj | 

I 13T . 134 fj I 



-141 



.132 
-137 



— ^Q^130 



